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SUBJECTIVE NOISE MEASUREMENT ON 
ACTIVE VIDEO SIGNAL 

TECHNICAL FIELD OF THE INVENTION 

The present invention is directed to an apparatus and 
method for enhancing a video signal and, more speci?cally, 
to an apparatus and method for measuring and ?ltering noise 
signals in an active video signal to create an enhanced video 
signal that produces a video image that is subjectively 
perceived to be superior to prior art video images. 

BACKGROUND OF THE INVENTION 

Video signal image enhancement circuitry in current 
television sets provides image enhancement by using noise 
measurement algorithms to measure and ?lter out noise 
signals. In the World of analog signals, the most common 
type of noise is Gaussian noise. Therefore, most prior art 
noise measurement algorithms are designed to measure and 
?lter out only Gaussian noise. 

Because noise on the video signal may arise from more 
than one source, noise that is detected in the video signal 
may be composed of more than one component. Each noise 
signal component may have its oWn characteristics. This is 
true even for noise signal components that are of the same 
type. For example, even if all the noise signal components 
in a video signal are of the Gaussian noise type, the 
frequency characteristics of each Gaussian noise signal 
component Will differ from the frequency characteristics of 
each of the other Gaussian noise signal components. 

With the level of digital transmissions in the environment 
continually increasing, digital transmission MPEG artifacts 
are more commonly appearing in video signals. To maintain 
high quality video signals, it is desirable to eliminate the 
effect of the MPEG artifacts upon the video signals. Because 
the existing noise measurement algorithms in current tele 
vision sets can only measure Gaussian noise, it is necessary 
to add a separate MPEG artifact detector to the television set 
circuitry to detect, measure and eliminate MPEG artifacts 
from the video signal. 

It Would be desirable to have an apparatus and method 
that is capable of detecting more than one Gaussian noise 
signal component in a video signal. In addition, it Would be 
desirable if the apparatus and method is also capable of 
detecting MPEG artifact noise signal components in a video 
signal. 

To reduce noise in a video signal the noise level in the 
video signal must be identi?ed and then subtracted from the 
video signal. A number of prior art techniques exist for 
identifying the noise level in a video signal. For example, a 
simple measure of the root-mean-square (“rms”) noise in a 
video signal may be obtained from the folloWing equation: 

(1) 

1 

In Equation (1), New-mated is the estimated noise, s[i] is the 
signal Without noise in the ith interval, and n[i] is the noise 
is the ith interval. Because the received signal is (s[i]+n[i]), 
the measurement of New-mated can only be obtained When s[i] 
is knoWn. This suggests the possibility of measuring the 
noise in the horiZontal blanking intervals (or the vertical 
blanking intervals) of the video signal Where s[i] is knoWn 
to be equal to a blanking level Vb]. Although the blanking 
level Vb, is not knoWn exactly, it can be estimated as the long 
term average of (s[i]+n[i]) in the blanking interval. 
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2 
Unfortunately, the estimate of the noise level in the 

blanking interval is not a reliable estimate of the noise level 
in the active video signal. This is because blanking signals 
are frequently reinserted by videocassette recorders and 
signal repeater stations in order to minimiZe clamp noise and 
sync jitter. That is, neW blanking signals With less noise are 
inserted in place of the old blanking signals that may have 
more noise. The noise in the neWly inserted blanking signals 
may therefore be less than the noise actually contained in the 
active video signal. Equating the noise level in the neWly 
inserted blanking signals With the noise level in the active 
video signal Would result in an underestimation of the actual 
noise level in the active video signal. 

For this reason it is necessary to measure the noise level 
in the active video signal portion of the video signal. This 
introduces the problem of distinguishing betWeen the signal 
and the noise in the active video signal. One approach for 
addressing this problem has been to assume that the image 
contains a certain minimum amount of horiZontal stretches 
of constant luminance. In each of these stretches of L pixels 
having constant luminance (or almost constant luminance), 
it is assumed that variations Within these stretches of pixels 
are caused by noise. It is possible to estimate the level of 
these local noise signals by determining the variance as 
folloWs: 

IIX 

(Z) 

In Equation (2), a pixel position is speci?ed by the 
coordinates (x,y,f). For a particular pixel, the value “x” 
speci?es the position of the pixel in a line, the value “y” 
speci?es the position of the line in a frame, and the value “f” 
speci?es the position of the frame. During a broadcast the 
pixels are transmitted sequentially. Therefore, the location of 
any particular pixel during a transmission may be speci?ed 
by a single (i.e., one dimensional) coordinate. The single 
coordinate is referred to as “i” and the value of “i” is 
calculated by: 

In Equation (3), Tx is the sample time, TL is the line 
duration and Tf is the ?eld duration. The values for TX, TL 
and Tf are ?xed for a particular standard (e.g., PAL, NTSC). 
The location of a pixel in a transmission may be speci?ed 
using this method. 

In Equation (2), New-mated (x,y,f) is the estimated noise, L 
is the number of pixels in a selected stretch of pixels, and 
F[x,y,f] is equal to (Y[i]+n[i]). Y[i] is the luminance in the 
ith interval and n[i] is the noise is the ith interval. In 
Equation(2), Fxyf is the local average of the (Y[i]+n[i]) 
signal and is calculated by: 

2 FM. M1 
ka: 

(4) 

To utiliZe the variance method to estimate the noise level 
in an active video signal it is necessary to calculate the 
variance from a large number of areas. It is assumed that the 
image contains a certain amount of small areas of constant 
luminance. It is also assumed that the areas yielding the 
smallest variance contain no detail from the image but only 
noise. The problem is that if the image contains a lot of “?at” 
area (Where there is no contrast or very little contrast in the 
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image), the variance method leads to an underestimation of 
the noise. This makes the noise measurement dependent 
upon the picture content. 

One method for solving this problem is to take the average 
of the noise estimates over the R smallest noise estimates 
Where R is a preselected number that is a non-Zero positive 
integer. The averaging of the noise estimates decreases the 
dependency of the noise measurement upon the picture 
content. 

After a noise measurement system estimates the amount 
of noise in a video signal, the noise measurement system 
sends the noise estimate to other signal processing elements 
of the video system. One such signal processing element is 
a noise subtraction element that is capable of subtracting the 
noise components of the signal from the active video signal. 
The subtraction of the noise components from the active 
video signal provides an enhanced active video signal that is 
capable of producing improved video images With less noise 
content. 

The presence in a video signal of noise components 
having differing frequency characteristics may cause a noise 
measurement system (and its associated noise subtraction 
element) to make corrections to the video signal that do not 
provide the highest quality image possible from the vieW 
point of subjective perception. The subjective perception of 
vieWers of the video image that is provided by the corrected 
video signal may not alWays be as good as one Would eXpect 
based on the corrections applied by a noise measurement 
system. This is because presently eXisting noise measure 
ment methods are not designed to remove noise from video 
signals in a manner that Would optimiZe the resulting video 
images for presentation to the human eye. 

Therefore, there is a need for noise measurement appa 
ratuses and methods that are capable of measuring and 
?ltering noise signals in video signals in a manner that takes 
into account the properties of the human eye. In a particular, 
there is a need for noise measurement apparatuses and 
methods that are capable of measuring and ?ltering noise 
signals in video signals in a manner that provides an 
enhanced video image that is subjectively perceivable by 
human vieWers as having image qualities that are superior 
compared to the image qualities of video images produced 
With prior art noise measurement algorithms. More 
particularly, there is a need for a noise measurement appa 
ratuses and methods that are capable of determining Whether 
noise in a video signal is suf?ciently large to be noticed by 
the human eye. 

SUMMARY OF THE INVENTION 

The present invention generally comprises an apparatus 
and method for measuring and ?ltering noise signals in an 
active video signal in a manner that takes into account the 
properties of the human visual system that are used to vieW 
video images. 

In an advantageous embodiment of the invention, the 
apparatus of the invention comprises (1) a ?lter that is 
capable of selecting a range of frequency components of a 
video signal to form a ?ltered video signal, and (2) an 
absolute value unit that is capable of forming a signal that 
represents the absolute value of the luminance of piXels in 
the ?ltered video signal, and (3) a clipping unit that is 
capable of clipping the signal that represents the absolute 
value of the luminance of the piXels to a clipping threshold 
value related to subjective human perception abilities, and 
(4) a summer circuit that is capable of summing the values 
of the clipped signals for piXels that are located Within a 
sliding WindoW, Wherein the summer circuit is capable of 

10 

15 

25 

35 

45 

55 

65 

4 
obtaining a plurality of the sums of the values as the sliding 
WindoW is sequentially located in different areas of a frame 
of the video image, and (5) a detector that is capable of 
detecting at least one sum of the values that is a minimum 
value of the plurality of the sums of the values, to obtain a 
signal that is indicative of the noise in the video signal of the 
video image. 

It is a primary object of the present invention to provide 
a noise measurement apparatus and that is capable of 
measuring and ?ltering noise signals in video signals in a 
manner that takes into account the properties of the human 
visual system that are used to vieW video images. 

It is a further object of the present invention to provide a 
noise measurement apparatus and method that is capable of 
measuring and ?ltering noise signals in active video signals 
in a manner that provides an enhanced video image that is 
subjectively perceivable by human vieWers as having image 
qualities that are superior compared to the image qualities of 
video images produced With prior art noise measurement 
apparatus and methods. 
The foregoing has outlined rather broadly the features and 

technical advantages of the present invention so that those 
skilled in the art may better understand the Detailed Descrip 
tion of the Invention that folloWs. Additional features and 
advantages of the invention Will be described hereinafter 
that form the subject of the claims of the invention. Those 
skilled in the art should appreciate that they may readily use 
the conception and the speci?c embodiment disclosed as a 
basis for modifying or designing other structures for carry 
ing out the same purposes of the present invention. Those 
skilled in the art should also realiZe that such equivalent 
constructions do not depart from the spirit and scope of the 
invention in its broadest form. 

Before undertaking the Detailed Description of the 
Invention, it may be advantageous to set forth de?nitions of 
certain Words and phrases used throughout this patent docu 
ment: the terms “include” and “comprise” and derivatives 
thereof, mean inclusion Without limitation; the term “or,” is 
inclusive, meaning and/or; the phrases “associated With” and 
“associated thereWith,” as Well as derivatives thereof, may 
mean to include, be included Within, interconnect With, 
contain, be contained Within, connect to or With, couple to 
or With, be communicable With, cooperate With, interleave, 
juXtapose, be proximate to, be bound to or With, have, have 
a property of, or the like; and the term “controller,” 
“processor,” or “apparatus” means any device, system or 
part thereof that controls at least one operation, such a 
device may be implemented in hardWare, ?rmWare or 
softWare, or some combination of at least tWo of the same. 
It should be noted that the functionality associated With any 
particular controller may be centraliZed or distributed, 
Whether locally or remotely. De?nitions for certain Words 
and phrases are provided throughout this patent document, 
those of ordinary skill in the art should understand that in 
many, if not most instances, such de?nitions apply to prior, 
as Well as future uses of such de?ned Words and phrases. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention, and the advantages thereof, reference is noW 
made to the folloWing descriptions taken in conjunction With 
the accompanying draWings, Wherein like numbers desig 
nate like objects, and in Which: 

FIG. 1 is a block diagram of a television set that utiliZes 
the apparatus and method of the present invention; 

FIG. 2 is a block diagram illustrating the apparatus and 
method of the present invention; and 
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FIG. 3 is a How diagram illustrating the method of 
operation of the apparatus of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIGS. 1 through 3, discussed beloW, and the various 
embodiments set forth in this patent document to describe 
the principles of the apparatus and method of the present 
invention are by Way of illustration only and should not be 
construed in any Way to limit the scope of the invention. The 
apparatus and method of the present invention Will be 
described as an apparatus and method for enhancing a video 
signal in a television set. It is important to realiZe that the 
apparatus and method of the present invention is not limited 
to television sets. Those skilled in the art Will readily 
understand that the principles of the present invention may 
also be successfully applied in any type of video signal 
system, including, Without limitation, television receivers, 
television cameras, computer video display systems, and any 
type of electronic equipment that utiliZes or processes video 
signals. In the descriptions that folloW, a television set is 
employed for illustration purposes only. 

FIG. 1 is a block diagram of a television set 100 that 
utiliZes the apparatus and method of the present invention. 
Television set 100 comprises television receiver 110 and 
display unit 115. Display unit 115 may be a cathode ray tube 
or a ?at panel display or any type of equipment for display 
ing video images. Television receiver 110 comprises antenna 
105 for receiving television signals. Antenna 105 is coupled 
to tuner 120. Tuner 120 is coupled to intermediate frequency 
(“IF”) processor 125. IF processor 125 is coupled to optional 
MPEG decoder 130. The output of MPEG decoder 130 is 
coupled to the noise measurement circuit 135 of the present 
invention. The output of MPEG decoder 130 is also coupled 
to post processing circuits 140. Noise measurement circuit 
135 receives the same video signal that is input to post 
processing circuits 140. The output of post processing 
circuits 140 is input to display unit 115. MPEG decoder 130 
is “optional” because television receiver 110 may be an 
analog television receiver that does not contain an MPEG 
decoder. In such an embodiment, the output of IF processor 
125 is used by noise measurement circuit 135 and post 
processing circuits 140 instead of the output of MPEG 
decoder 130. 

Noise measurement circuit 135 processes the video sig 
nals that it receives from MPEG decoder 130 to measure and 
?lter the noise signals that are present in the video signals. 
As Will be explained more fully beloW, noise measurement 
circuit 135 processes the video signals in a manner that takes 
into account the properties of human perception. The output 
of noise measurement circuit 135 is a signal to noise ratio for 
the video signals that noise measurement circuit 135 
receives from MPEG decoder 130. The signal to noise ratio 
that is determined by noise measurement circuit 135 pro 
vides a subjectively more accurate and visually distinct 
video image than that provided by prior art noise measure 
ment circuits. Noise measurement circuit 135 transfers the 
signal to noise ratio information to post processing circuits 
140. Post processing circuits 140 are capable of utiliZing the 
signal to noise ratio information to remove the noise signals 
from the video signals and thereby enhance the quality of 
video images produced by the video signals. 

Post processing circuits 140 are capable of carrying out 
several different types of video signal processing. For 
example, some of the video signal processing applications 
include (a) noise level adaptive noise reduction algorithms, 
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6 
(b) noise level adaptive sharpness enhancement, (c) noise 
level adaptive luminance-chrominance separation, d) noise 
level adaptive motion detection, (e) noise level adaptive 
motion estimation and compensation, noise level adap 
tive up-conversion, (g) noise level adaptive feature 
enhancement, and (h) noise level adaptive object based 
algorithms. It should be noted that the apparatus and method 
of the invention may also be utiliZed in image pre 
processing circuits such as television cameras (not shoWn) 
for noise level adaptive ?ltering before MPEG encoding. 
A schematic representation of computer diskette 145 is 

also shoWn in FIG. 1. In an alternate advantageous embodi 
ment of the present invention, computer diskette 145 may be 
inserted into a computer disk drive (not shoWn) in television 
receiver 100. The computer disk drive is capable of receiv 
ing noise measurement information directly from noise 
measurement circuit 135 (or indirectly from post processing 
circuits 140) and Writing the information to computer dis 
kette 145. 

In another alternate advantageous embodiment of the 
present invention, computer diskette 145 contains computer 
executable method steps for implementing the method of the 
present invention. In this advantageous embodiment, com 
puter diskette 145 may be considered as a representation of 
any type of medium that is capable of storing and sending 
computeriZed data and instructions (including the Internet). 
In this embodiment of the invention, post processing circuits 
140 are capable of receiving the computeriZed method steps 
of the invention from computer diskette 145 (or from any 
other type of medium for storing and sending computeriZed 
data and instructions). Post processing circuits 140 are 
capable of measuring the noise of the video signals from 
MPEG decoder 130 in accordance With the computeriZed 
method steps of the invention. 

FIG. 2 is a block diagram illustrating the apparatus and 
method of noise measurement circuit 135 according to one 
embodiment of the present invention. An input video signal 
line is connected to each of signal processing branches 210, 
230, 250 and 270. Any video signal that is input on the input 
signal line is simultaneously transferred to the ?rst element 
of each of the signal processing branches. Although four 
exemplary signal processing branches are shoWn in FIG. 2, 
the invention is not limited to the use of four signal pro 
cessing branches. Although the invention may be practiced 
With one signal processing branch, better results are 
obtained When at least tWo signal processing branches are 
used. There is no upper limit for hoW many signal processing 
branches may be used. This is indicated in FIG. 2 by the 
ellipses betWeen signal processing branch 250 and signal 
processing branch 270. 

The ?rst element of signal processing branch 210 is signal 
?lter 211. Filter 211 is a high-pass or band-pass ?lter for 
selecting and passing a speci?ed range of frequency com 
ponents of the video signal. The output of ?lter 211 is 
connected to the input of the second element of signal 
processing branch 210. The second element of signal pro 
cessing branch 210 is absolute value unit 212. Absolute 
value unit 212 calculates the absolute values of the lumi 
nance of the pixels of the video signal that has been ?ltered 
by ?lter 211. Absolute value unit 212 also forms a signal that 
represents the absolute value of the luminance of the pixels 
in the ?ltered video signal. 
The output of absolute value unit 212 is connected to the 

input of the third element of signal processing branch 210. 
The third element of signal processing branch 210 is clip 
ping unit 213. Clipping unit 213 clips the amplitude of the 
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signal that represents the absolute value of the luminance of 
the pixels of the video signal that has been ?ltered by ?lter 
211. The amount of clipping is determined by a pre-selected 
clipping threshold level. The selection of the appropriate 
clipping threshold level for clipping unit 213 Will be 
described more fully beloW. 

The output of clipping unit 213 is connected to the input 
of the fourth element of signal processing branch 210. The 
fourth element of signal processing branch 210 is summer 
circuit 214 for summing the values of the clipped signals that 
represent the absolute values of the luminance of the piXels 
that are located Within a frame or “Window.” In an advan 
tageous embodiment the WindoW is a rectangle With dimen 
sions of M piXels by N piXels (referred to as an “M by N 
WindoW”). HoWever, other shapes for the WindoW are pos 
sible (such as diamond shapes or cross shapes). For purposes 
of illustration the WindoW Will be assumed to be a rectan 
gular M by N WindoW. Summer circuit 214 adds the values 
of the clipped signals for the piXels that are located in the M 
by N WindoW. Summer circuit 214 then stores that sum for 
later analysis. 

The M by N WindoW is movable over the frame that 
contains the video image. Therefore, it is sometimes referred 
to as the “M by N sliding WindoW.” Summer circuit 214 
moves the M by N sliding WindoW to a neW location and 
adds the values of the clipped signals that represent the 
absolute values of the luminance of each of the piXels that 
are in the neW location of the M by N WindoW. Summer 
circuit 214 then stores the sum from the neW location in the 
previously mentioned memory storage device. 
Summer circuit 214 continues to move the M by N 

WindoW over the frame that contains the video image and 
continues to add the values of the clipped signals for the 
piXels Within the M by N WindoW at each location. When 
summer circuit 214 has completed this process for the entire 
frame that contains the video image, then summer circuit 
214 has obtained a complete set of sums of the values of the 
clipped signals for the piXels Within each of the M by N 
WindoW locations. This complete set of the sums of the 
values of the clipped signals is the output of summer circuit 
214. 

The output of summer circuit 214 is connected to the input 
of the ?fth element of signal processing branch 210. The 
?fth element of signal processing branch 210 is detector 215 
for detecting the R minimum sums of the values of the 
clipped signals in the frame that contains the video image. 
That is, detector 215 searches through the complete set of 
the sums of the values of the clipped signals from summer 
circuit 214 and ?nds the R sums having the smallest values. 
The pre-selected number R that is set in detector 215 is a 
number that is a non-Zero positive integer. The smallest 
value that the number R may have is the value of one. 

If the number R is selected to have a value of one, then 
detector 215 detects the minimal value sum (i.e., the sum 
With the smallest value of all of the sums in the complete set 
of sums that detector 215 receives from summer circuit 214). 
If the number R is selected to have a value greater than one, 
then the R sums that are detected by detector 215 are 
averaged together to obtain an averaged value sum for the 
noise signal. Whether the single minimal value sum for the 
noise signal is used or Whether an averaged value sum for 
the noise signal is used, the resulting value of the noise 
signal is used to obtain a signal to noise ratio for the video 
signal. 

Therefore, the output of detector 215 is a signal to noise 
ratio for the video signals that noise measurement circuit 
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8 
135 receives from MPEG decoder 130 after the video 
signals have been ?ltered by ?lter 211. The output of 
detector 215 is the output of signal processing branch 210. 
The output of detector 215 is an input to adder unit 280. 
Adder unit 280 is capable of receiving signals from the other 
detectors in the other signal processing branches. The output 
of adder unit 280 represents the sum of the signals from each 
of the signal processing branches that are contained Within 
noise measurement circuit 135. The output of adder unit 280 
is coupled to an input of post processing circuits 140. 

A temporal loW pass ?lter (not shoWn) may be used to 
improve the output quality of the noise estimation signal. 
The output of adder unit 280 is coupled directly to the 
temporal loW pass ?lter Which smoothes the noise estimation 
signal over time. This feature usually gives better results for 
the noise level adaptive signal processing. The loW pass 
?ltered noise estimation signal that is the output of temporal 
loW pass ?lter is coupled to an input of post processing 
circuits 140. 

Second signal processing branch 230, third signal pro 
cessing branch 250 and fourth signal processing branch 270 
operate on the same principles as ?rst signal processing 
branch 210. HoWever, the speci?c parameters of the various 
units of one signal processing branch may differ from those 
of one or more of the other signal processing branches. This 
feature permits the simultaneous measurement of more than 
one type of noise signal. 

For example, ?rst signal processing branch 210 may be 
designed to measure a Gaussian noise signal Within a 
particular frequency range. Filter 211 and the other units in 
?rst signal processing branch 210 Will have their parameters 
set to measure that particular Gaussian noise signal. At the 
same time, second signal processing branch 230 may be 
designed to measure a second Gaussian noise signal Within 
a different frequency range. Filter 231 and the other units in 
second signal processing branch 230 Will have their param 
eters set to measure that particular second Gaussian noise 
signal. At the same time the other signal processing 
branches, 250 and 270, may be designed to measure other 
types of noise signals such as MPEG noise signals. This 
feature permits more than one type of noise signal to be 
measured simultaneously by noise measurement circuit 135. 

Turning noW to a description of the individual units of 
noise measurement circuit 135, it is noted that ?lter 231 of 
signal processing branch 230, ?lter 251 of signal processing 
branch 250, and ?lter 271 of signal processing branch 270 
are high-pass or band-pass ?lters for selecting and passing a 
speci?ed range of frequency components of the video signal. 
Each ?lter 211, 231, 251 and 271 may be designed to select 
and pass the same range of frequencies. As previously 
mentioned, in the alternative, each ?lter 211, 231, 251 and 
271 may be designed to select and pass a different range of 
frequencies. 
The respective outputs of ?lters 211, 231, 251 and 271 are 

connected to the respective inputs of absolute value units 
212, 232, 252 and 272. The absolute value units 212, 232, 
252 and 272 calculate the absolute value of the piXels of the 
video signal that have been ?ltered by the respective ?lters 
211, 231, 251 and 271. The absolute value units 212, 232, 
252 and 272 each form a signal that represents the respective 
absolute values of the luminance of piXels in the respective 
?ltered video signals. 

Each absolute value unit 212, 232, 252 and 272 may be 
selected to use the same absolute value calculation algo 
rithm. Alternatively, each absolute value unit 212, 232, 252 
and 272 may be selected to use a different absolute value 
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calculation algorithm. The selection of an absolute value 
calculation algorithm may depend upon the range of signal 
frequencies or the type of noise signal that is being pro 
cessed by the particular signal processing branch. 

The respective outputs of the absolute value units 212, 
232, 252 and 272 are connected to the respective inputs of 
the clipping units 213, 233, 253 and 273. The clipping units 
213, 233, 253 and 273 clip their respective signals that 
represent the absolute value of the luminance of the pixels 
of the video signal that have been calculated by the respec 
tive absolute value calculation units 212, 232, 252 and 272. 

Each clipping unit 213, 233, 253 and 273 may be selected 
to use the same threshold value for clipping. Alternatively, 
each clipping unit 213, 233, 253 and 273 may be selected to 
use a different threshold value for clipping. The selection of 
a threshold value for clipping may depend upon the range of 
signal frequencies or the type of noise signal that is being 
processed by the particular signal processing branch. 

The respective outputs of the clipping units 213, 233, 253 
and 273 are connected to the respective inputs of the M by 
N sliding WindoW summer circuits 214, 234, 254 and 274. 
Each of the M by N sliding WindoW summer circuits 214, 
234, 254 and 274 obtains its respective complete set of sums 
of the values of the clipped signals of the pixels Within each 
of the M by N WindoW locations in each respective video 
image frame. The respective M by N sliding WindoW sum 
mer circuits 214, 234, 254 and 274 send their respective 
complete set of sums of the values of the clipped signals to 
their respective detectors 215, 235, 255, 275. 

Each of the detectors 215, 235, 255, 275 is designed to 
detect a speci?ed number of minimum sums of the values of 
the clipped signals in the video image frame that has been 
covered by its respective M by N sliding WindoWs. The 
number R can be chosen to be the same number for all of the 
detectors 215, 235, 255 and 275. Alternatively, a different 
number R can be chosen for each of the detectors 215, 235, 
255 and 275. The selection of a particular value for R may 
depend upon the range of signal frequencies or the type of 
noise signal that is being processed by the particular signal 
processing branch. 

The respective outputs of detectors 215, 235, 255 and 275 
are connected to adder unit 280. Adder unit 280 receives the 
signals from detectors 215, 235, 255 and 275 and combines 
them into a uni?ed signal for output. The output of adder 
unit 280 represents the sum of the signals from each of the 
signal processing branches 210, 230, 250 and 270, that are 
contained Within noise measurement circuit 135. The output 
of adder unit 280 is coupled to an input of post processing 
circuits 140. 

The selection of the appropriate clipping threshold levels 
for clipping units 213, 233, 253 and 257 is based upon the 
principle that human eyes have different sensibilities for 
different spatial frequencies. There is a human perception 
threshold for each spatial frequency component. Consider, 
for example, the case of signal A and signal B Where each 
signal has an equal amount of energy. Signal A has a ?at 
spectrum. Signal B has a loWpassed narroWband spectrum. 
It is clear that although the tWo signals have the same energy, 
signal B is more noticeable than signal A. 

If a noise signal having a particular spatial frequency is 
beloW the human perception threshold for that particular 
spatial frequency, then that noise signal can not be perceived 
by human vieWers. The clipping function of the present 
invention is designed so that only noise signals that are 
humanly perceptible Will be included in the analysis of the 
noise signals. 
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A mathematical model for calculating visual perception 

threshold versus spatial frequency has been proposed by 
AndreW B. Watson et al. in a paper entitled “Visual Thresh 
olds for Wavelet Quantization Error.” The paper is Paper No. 
44 of Volume 2657 of the SPIE Proceedings, Human Vision 
and Electronic Imaging, The Society for Imaging Science 
and Technology, 1996. The Watson paper Was directed 
toWard the design of a “perceptually lossless” quantiZation 
matrix for Discrete Wavelet Transform based image com 
pression. 

The Watson paper presents a model that has a curve that 
relates perception threshold to spatial frequency. The curve 
is described by the folloWing equation: 

In Equation (5), Y(x) is the perception threshold and X is 
the spatial frequency. In one embodiment of the present 
invention, this model is used to obtain clipping thresholds 
for the clipping units (231, 233, 253, 273) of the present 
invention. 
The clipping threshold for a particular individual clipping 

unit (e.g., clipping unit 231) is calculated by integrating the 
product of the perception threshold and the spatial spectrum 
response of the particular individual ?lter (e.g., ?lter 211). 

In general, to calculate the clipping threshold for any 
signal processing branch, say the “n””’ branch, assume that 
the ?lter spatial spectrum response is given by Sn Then 
the clipping threshold, Thn, for the “n””’ branch Would be 
given by: 

Clipping the signals that represent the absolute value of 
the luminance of the pixels in a ?ltered video signal by using 
the clipping thresholds described above produces an 
improved video signal to noise ratio. The improved video 
signal to noise ratio permits the formation of video images 
that are subjectively perceived to be superior to video 
images that do not use clipping or clipping thresholds. 

Noise measurement circuit 135 is capable of measuring 
noise in an MPEG decoded video signal. There are tWo 
distinct types of noise artifacts in MPEG decoded video 
signals. The ?rst type of artifact is referred to as “mosquito” 
noise. Mosquito noise is a ringing noise around the sharp 
edges of images that results from attenuation of high fre 
quency transform coef?cients. The second type of artifact is 
referred to as a “blocking” artifact. A blocking artifact is a 
visually perceptible “block” or “tile” of pixels in a smooth 
area of the MPEG decoded video signal that occurs Where 
smooth transitions are replaced by abrupt changes that are 
introduced by the quantiZation process. The siZe of the 
“block” or “tile” is the same as the block siZe used in the 
transform decoding. The siZe is typically eight by eight (8by 
8) pixels. 
The quality of MPEG decoded sequences is strongly 

related to the quality factor of the encoding process. If the 
quality factor is high, then the most numerous artifacts Will 
be “mosquito” noise. If the quality factor is loW, then the 
most numerous artifacts Will be “blocking” artifacts. 
The present invention is capable of detecting and mea 

suring “blocking” artifacts. To detect and measure “block 
ing” artifacts, noise measurement circuit 135 calculates the 
ratio of the R minimum sums of the ?rst signal processing 
branch 210 to the R minimum sums of the second signal 
processing branch 230. This ratio is a good indicator of the 
presence of “blocking” artifacts because the spatial frequen 
cies of “blocking” artifacts fall mainly Within the frequency 
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range of ?rst ?lter 211. That is, the frequency range of ?rst 
?lter 211 is chosen to include the most common spatial 
frequencies for “blocking” artifacts. 

The ratio is compared With an experimentally determined 
“blocking” artifact threshold number. If the ratio is greater 
than the “blocking” artifact threshold number, then a deter 
mination is made that signi?cant number of “blocking” 
artifacts are present in the signal. Noise measurement circuit 
135 makes the comparison of the ratio and the “blocking” 
artifact threshold number in decision circuit 290. The output 
of detector 215 containing the value of the R minimum sums 
from ?rst signal processing branch 210 is coupled to deci 
sion circuit 290. The output of detector 235 containing the 
value of the R minimum sums from second signal process 
ing branch 230 is also coupled to decision circuit 290. 
Decision circuit 290 calculates the ratio by dividing the 
value of the R minimum sums from ?rst signal processing 
circuit 210 by the value of the R minimum sums from the 
second signal processing circuit 230. The calculated ratio is 
then compared to the experimentally determined “blocking” 
artifact threshold number. 

If the value of the ratio is greater than the “blocking” 
artifact threshold number, then a Block Artifact ?ag is set to 
the value of one in ?ag setting circuit 291. If the value of the 
ratio is less than the “blocking” artifact threshold number, 
then the Block Artifact ?ag is reset to the value of Zero in 
?ag setting circuit 292. The Block Artifact ?ag is referred to 
as the “BA FLAG” in FIG. 2. The status of the Block Artifact 
?ag is continually provided to the post processing circuits 
140 by signal lines (not shoWn) that connect ?ag setting 
circuit 291 and ?ag setting circuit 292 to post processing 
circuits 140. In this manner post processing circuits 140 are 
continually informed Whether or not “blocking” artifacts are 
signi?cantly present in the video signal. 

With this arrangement it is theoretically possible that a 
video signal that Was exclusively composed of very loW 
frequencies could cause the Block Artifact ?ag to be set 
When, in fact, there Were no signi?cant numbers of “block 
ing” artifacts. Although this is theoretically possible, in 
reality it is very rare for such video signals to occur. 
Therefore, for almost all of the video signals that ever occur 
in practice, the Block Artifact ?ag Will be correctly set. 

FIG. 3 is a How diagram illustrating the method of 
operation of the apparatus of the present invention. The 
method for measuring noise in a video signal that is capable 
of forming a video image is generally indicated by the 
number 300. The ?rst step 302 is the step of ?ltering the 
video signal With a ?lter that is capable of selecting a range 
of frequency components of the video signal to form a 
?ltered video signal. The second step 304 is the step of 
determining the absolute value of the luminance of piXels in 
the ?ltered video signal. 

The third step 306 is the step of forming a signal that 
represents the absolute value of the luminance of the piXels 
in the ?ltered video signal. The fourth step 308 is the step of 
clipping the signal that represents the absolute value of the 
luminance of the piXels in the ?ltered video signal. The ?fth 
step 310 is the step of summing the values of the clipped 
signals for piXels that are located Within a sliding WindoW 
having dimensions of M piXels by N piXels located in an area 
of a frame of said video image. 

The siXth step 312 is the step of obtaining a plurality of 
the sums of the values of the clipped signals for piXels 
located Within the sliding WindoW as the sliding WindoW is 
sequentially located in different areas of the frame of the 
video image. The seventh step 314 is the step of detecting at 
least one sum of the values of the clipped signals that is a 
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minimum value of the plurality of sums of the values of the 
clipped signals. 
The eighth step 316 is the step of utiliZing at least one sum 

of the values of the clipped signals to indicate the noise in 
the video signal of the video image. 

Although the present invention has been described in 
detail With respect to the illustrative eXample of a television 
set, those skilled in the art should understand that they can 
make various changes, substitutions and alterations herein 
Without departing from the spirit and scope of the invention 
in its broadest form. 
What is claimed is: 
1. An apparatus for measuring noise in a video signal that 

is capable of forming a video image comprising: 
a ?lter that is capable of selecting a range of frequency 

components of said video signal to form a ?ltered video 
signal; and 

an absolute value unit coupled to said ?lter to receive said 
?ltered video signal Wherein said absolute value unit is 
capable of forming a signal that represents the absolute 
value of the luminance of piXels in said ?ltered video 
signal; and 

a clipping unit coupled to said absolute value unit to 
receive said signal that represents the absolute value of 
the luminance of said piXels Wherein said clipping unit 
is capable of clipping the signal that represents the 
absolute value of the luminance of said piXels in said 
?ltered video signal by deleting any portion of said 
signal that is less than a clipping threshold, Wherein 
said clipping threshold is calculated by integrating a 
multiplicative product Where one factor of said product 
is a perception threshold that is a function of spatial 
frequency and the other factor of said product is the 
spatial spectrum response of said ?lter; 

a summer circuit coupled to said clipping unit that is 
capable of summing the values of the clipped signals 
that represent the absolute values of the luminance of 
piXels in said ?ltered video signal for piXels that are 
located Within a sliding WindoW, Wherein said summer 
circuit is capable of obtaining a plurality of said sums 
of said values of said clipped signals as said sliding 
WindoW is sequentially located in different areas of a 
frame of said video image; and 

a detector coupled to said summer circuit that is capable 
of detecting at least one sum of said values of said 
clipped signals that is a minimum value of said plural 
ity of sums of said values of said clipped signals, to 
obtain a signal that is indicative of the noise in said 
video signal of said video image. 

2. The apparatus as claimed in claim 1 Wherein said 
perception threshold that is a function of spatial frequency is 
calculated by: 

3. An apparatus as claimed in claim 1 Wherein said 
detector is capable of detecting R sums of said values of said 
clipped signals that are the minimum R values of said 
plurality of sums of said values of said clipped signals, 
Where R is a number that is a non-Zero positive integer. 

4. The apparatus as claimed in claim 1 Wherein said ?lter 
is capable of selecting a range of frequency components of 
a video signal to measure a Gaussian noise signal. 

5. The apparatus as claimed in claim 1 Wherein said ?lter 
is capable of selecting a range of frequency components of 
a video signal to measure mosquito noise artifacts in an 
MPEG signal. 
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6. An apparatus for measuring noise in a video signal that 
is capable of forming a video image, Wherein said apparatus 
is capable of measuring blocking artifacts in said video 
signal, comprising: 

a plurality of signal-processing branches, Wherein each 
signal-processing branch comprises: 
a ?lter that is capable of selecting a range of frequency 
components of said video signal to form a ?ltered 
video signal; 

an absolute value unit coupled to said ?lter to receive 
said ?ltered video signal Wherein said absolute value 
unit is capable of forming a signal that represents the 
absolute value of the luminance of piXels in said 
?ltered video signal; 

a clipping unit coupled to said absolute value unit to 
receive said signal that represents the absolute value 
of the luminance of said piXels Wherein said clipping 
unit is capable of clipping the signal that represents 
the absolute value of the luminance of said piXels in 
said ?ltered video signal; 

a summer circuit coupled to said clipping unit that is 
capable of summing the values of the clipped signals 
that represent the absolute values of the luminance of 
piXels in said ?ltered video signal for piXels that are 
located Within a sliding WindoW, Wherein said sum 
mer circuit is capable of obtaining a plurality of said 
sums of said values of said clipped signals as said 
sliding WindoW is sequentially located in different 
areas of a frame of said video image; and 

a detector coupled to said summer circuit that is 
capable of detecting R sums of said values of said 
clipped signals that are the minimum R values of 
said plurality of sums of said values of said clipped 
signals, Where R is a non-Zero positive integer 
number, to obtain a signal that is indicative of the 
noise in said video signal of said video image; 

an apparatus that is capable of calculating the ratio of 
R minimum sums of said plurality of sums of said 
values from a ?rst signal processing branch of said 
plurality of signal processing branches to the R 
minimum sums of said plurality of sums of said 
values from a second signal processing branch of 
said plurality of processing branches; and 

an apparatus that is capable of comparing said ratio to 
an experimentally determined blocking artifact 
threshold number to determine if a signi?cant num 
ber of blocking artifacts are present in said video 
signal. 

7. An apparatus as claimed in claim 6 Wherein at least one 
of said plurality of signal processing branches is capable of 
measuring a Gaussian noise signal. 

8. An apparatus as claimed in claim 6 Wherein at least one 
of said plurality of signal processing branches is capable of 
measuring mosquito noise artifacts in an MPEG signal. 

9. An apparatus as claimed in claim 6 Wherein said 
experimentally determined blocking artifact threshold num 
ber is ten. 

10. An apparatus for measuring noise in a video signal 
that is capable of forming a video image comprising a 
plurality of signal processing branches in Which each signal 
processing branch that receives said video signal comprises: 

a ?lter that is capable of selecting a range of frequency 
components of said video signal to form a ?ltered video 
signal; and 

an absolute value unit coupled to said ?lter to receive said 
?ltered video signal Wherein said absolute value unit is 
capable of forming a signal that represents the absolute 
value of the luminance of piXels in said ?ltered video 
signal; and 
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a clipping unit coupled to said absolute value unit to 

receive said signal that represents the absolute value of 
the luminance of said piXels Wherein said clipping unit 
is capable of clipping the signal that represents the 
absolute value of the luminance of said piXels in said 
?ltered video signal by deleting any portion of said 
signal that is less than a respective clipping threshold of 
each said clipping unit, Wherein said respective clip 
ping threshold is calculated by integrating a multipli 
cative product Where one factor of said product is a 
perception threshold that is a function of spatial fre 
quency and the other factor of said product is the spatial 
spectrum response of a respective ?lter of said each 
clipping unit; 

a summer circuit coupled to said clipping unit that is 
capable of summing the values of the clipped signals 
that represent the absolute values of the luminance of 
piXels in said ?ltered video signal for piXels that are 
located Within a sliding WindoW, Wherein said summer 
circuit is capable of obtaining a plurality of said sums 
of said values of said clipped signals as said sliding 
WindoW is sequentially located in different areas of a 
frame of said video image; and 

a detector coupled to said summer circuit that is capable 
of detecting R sums of said values of said clipped 
signals that are the minimum R values of said plurality 
of sums of said values of said clipped signals, Where R 
is a non-Zero positive integer number, to obtain a signal 
that is indicative of the noise in said video signal of said 
video image. 

11. The apparatus as claimed in claim 10 Wherein at least 
one of said perception thresholds that is a function of spatial 
frequency is calculated by: 

12. Amethod for measuring noise in a video signal that is 
capable of forming a video image comprising the steps of: 

?ltering said video signal With a ?lter that is capable of 
selecting a range of frequency components of said 
video signal to form a ?ltered video signal; 

determining the absolute value of the luminance of piXels 
in said ?ltered video signal; 

forming a signal that represents the absolute value of the 
luminance of said piXels in said ?ltered video signal; 

clipping said signal that represents the absolute value of 
the luminance of said piXels in said ?ltered video signal 
by deleting any portion of said signal that is less than 
a clipping threshold, Wherein said clipping threshold is 
calculated by integrating a multiplicative product 
Where one factor of said product is a perception thresh 
old that is a function of spatial frequency and the other 
factor of said product is the spatial spectrum response 
of said ?lter; 

summing the values of clipped signals for piXels that are 
located Within a sliding WindoW located in an area of a 
frame of said video image; 

obtaining a plurality of said sums of said values of said 
clipped signals for piXels located Within said sliding 
WindoW as said sliding WindoW is sequentially located 
in different areas of said frame of said video image; and 

detecting at least one sum of said values of said clipped 
signals that is a minimum value of said plurality of 
sums of said values of said clipped signals, 
Wherein said at least one sum of said values of said 

clipped signals is indicative of the noise in said video 
signal of said video image. 
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13. A method as claimed in claim 12 further comprising 
the steps of: 

detecting R sums of said values of said clipped signals 
that are the minimum R values of said plurality of sums 
of said values of said clipped signals, Where R is a 
non-Zero positive integer number; and 

averaging said R sums to obtain an average sum that is 
indicative of the noise in said video signal of said video 
image. 

14. A method as claimed in claim 12 Wherein said 
perception threshold that is a function of spatial frequency is 
calculated by: 

15. A method for using a plurality of signal processing 
branches to measure noise in a video signal that is capable 
of forming a video image comprising the steps of: 

?ltering said video signal With a ?lter that is capable of 
selecting a range of frequency components of said 
video signal to form a ?ltered video signal in each of 
said plurality of signal processing branches; 

determining the absolute value of the luminance of pixels 
in said ?ltered video signal in each of said plurality of 
signal processing branches; 

forming a signal that represents the absolute value of the 
luminance of said pixels in said ?ltered video signal in 
each of said plurality of signal processing branches; 

clipping said signal that represents the absolute value of 
the luminance of said pixels in said ?ltered video signal 
in each of said plurality of signal processing branches; 

summing the values of clipped signals for pixels that are 
located Within a sliding WindoW located in an area of a 
frame of said video image in each of said plurality of 
signal processing branches; 

obtaining a plurality of said sums of said values of said 
clipped signals for pixels located Within said sliding 
WindoW as said sliding WindoW is sequentially located 
in different areas of said frame of said video image in 
each of said plurality of signal processing branches; 

detecting R sums of said values of said clipped signals 
that are the minimum R values of said plurality of sums 
of said values of said clipped signals, Where R is a 
non-Zero positive integer number, in each of said 
plurality of signal processing branches; 

averaging said R sums to obtain an average sum that is 
indicative of the noise in said video signal of said video 
image in each of said plurality of signal processing 
branches; and 

adding the average sums from each of said plurality of 
signal processing branches to obtain a signal that is 
indicative of the noise in said video signal of said video 
image. 

16. For use in a noise measurement system capable of 
measuring noise in a video signal, computer executable 
process steps, stored on a computer readable storage 
medium, for detecting and measuring noise in a video signal 
comprising: 

?ltering said video signal With a ?lter that is capable of 
selecting a range of frequency components of said 
video signal to form a ?ltered video signal; 

determining the absolute value of the luminance of pixels 
in said ?ltered video signal; 

forming a signal that represents the absolute value of the 
luminance of said pixels in said ?ltered video signal; 
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clipping said signal that represents the absolute value of 

the luminance of said pixels in said ?ltered video signal 
by deleting any portion of said signal that is less than 
a clipping threshold, Wherein said clipping threshold is 
calculated by integrating a multiplicative product 
Where one factor of said product is a perception thresh 
old that is a function of spatial frequency and the other 
factor of said product is the spatial spectrum response 
of said ?lter; 

summing the values of clipped signals for pixels that are 
located Within a sliding WindoW located in an area of a 
frame of said video image; 

obtaining a plurality of said sums of said values of said 
clipped signals for pixels located Within said sliding 
WindoW as said sliding WindoW is sequentially located 
in different areas of said frame of said video image; and 

detecting at least one sum of said values of said clipped 
signals that is a minimum value of said plurality of 
sums of said values of said clipped signals, Wherein 
said at least one sum of said values of said clipped 
signals is indicative of the noise in said video signal of 
said video image. 

17. The computer executable process steps, stored on a 
computer readable storage medium, as claimed in claim 16 
further comprising the steps of: 

detecting R sums of said values of said clipped signals 
that are the minimum R values of said plurality of sums 
of said values of said clipped signals, Where R is a 
non-Zero positive integer number; and 

averaging said R sums to obtain an average sum that is 
indicative of the noise in said video signal of said video 
image. 

18. The computer executable process steps, stored on a 
computer readable storage medium, as claimed in claim 16 
Wherein said perception threshold that is a function of spatial 
frequency is calculated by: 

19. For use in a noise measurement system capable of 
using a plurality of signal processing branches to measure 
noise in a video signal, computer executable process steps, 
stored on a computer readable storage medium, for detecting 
and measuring noise in a video signal comprising: 

?ltering said video signal With a ?lter that is capable of 
selecting a range of frequency components of said 
video signal to form a ?ltered video signal in each of 
said plurality of signal processing branches; 

determining the absolute value of the luminance of pixels 
in said ?ltered video signal in each of said plurality of 
signal processing branches; 

forming a signal that represents the absolute value of the 
luminance of said pixels in said ?ltered video signal in 
each of said plurality of signal processing branches; 

clipping said signal that represents the absolute value of 
the luminance of said pixels in said ?ltered video signal 
in each of said plurality of signal processing branches; 

summing the values of clipped signals for pixels that are 
located Within a sliding WindoW located in an area of a 
frame of said video image in each of said plurality of 
signal processing branches; 

obtaining a plurality of said sums of said values of said 
clipped signals for pixels located Within said sliding 
WindoW as said sliding WindoW is sequentially located 
in different areas of said frame of said video image in 
each of said plurality of signal processing branches; 
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detecting R sums of said values of said clipped signals 
that are the minimum R values of said plurality of sums 
of said values of said clipped signals, Where R is a 
non-Zero positive integer number, in each of said 
plurality of signal processing branches; 

averaging said R sums to obtain an average sum that is 
indicative of the noise in said video signal of said video 
image in each of said plurality of signal processing 
branches; and 

adding the average sums from each of said plurality of 
signal processing branches to obtain a signal that is 
indicative of the noise in said video signal of said video 
image. 

20. A television receiver comprising an apparatus for 
measuring noise in a video signal that is capable of forming 
a video image comprising: 

a ?lter that is capable of selecting a range of frequency 
components of said video signal to form a ?ltered video 
signal; and 

an absolute value unit coupled to said ?lter to receive said 
?ltered video signal Wherein said absolute value unit is 
capable of forming a signal that represents the absolute 
value of the luminance of piXels in said ?ltered video 
signal; and 

a clipping unit coupled to said absolute value unit to 
receive said signal that represents the absolute value of 
the luminance of said piXels Wherein said clipping unit 
is capable of clipping the signal that represents the 
absolute value of the luminance of said piXels in said 
?ltered video signal by deleting any portion of said 
signal that is less than a clipping threshold, Wherein 
said clipping threshold is calculated by integrating a 
multiplicative product Where one factor of said product 
is a perception threshold that is a function of spatial 
frequency and the other factor of said product is the 
spatial spectrum response of said ?lter; 

a summer circuit coupled to said clipping unit that is 
capable of summing the values of the clipped signals 
that represent the absolute values of the luminance of 
piXels in said ?ltered video signal for piXels that are 
located Within a sliding WindoW, Wherein said summer 
circuit is capable of obtaining a plurality of said sums 
of said values of said clipped signals as said sliding 
WindoW is sequentially located in different areas of a 
frame of said video image; and 

a detector coupled to said summer circuit that is capable 
of detecting at least one sum of said values of said 
clipped signals that is a minimum value of said plural 
ity of sums of said values of said clipped signals, to 
obtain a signal that is indicative of the noise in said 
video signal of said video image. 

21. A television receiver as claimed in claim 20 compris 
ing an apparatus Wherein said perception threshold that is a 
function of spatial frequency is calculated by: 

22. A television receiver as claimed in claim 20 compris 
ing an apparatus Wherein said detector is capable of detect 
ing R sums of said values of said clipped signals that are the 
minimum R values of said plurality of sums of said values 
of said clipped signals, Where R is a number that is a 
non-Zero positive integer. 

23. A television receiver for measuring noise in a video 
signal that is capable of forming a video image, Wherein said 
apparatus is capable of measuring blocking artifacts in said 
video signal, comprising: 
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18 
a plurality of signal-processing branches in Which each 

signal-processing branch that receives said video signal 
comprises: 
a ?lter that is capable of selecting a range of frequency 

components of said video signal to form a ?ltered 
video signal; 

an absolute value unit coupled to said ?lter to receive 
said ?ltered video signal Wherein said absolute value 
unit is capable of forming a signal that represents the 
absolute value of the luminance of piXels in said 
?ltered video signal; 

a clipping unit coupled to said absolute value unit to 
receive said signal that represents the absolute value 
of the luminance of said piXels Wherein said clipping 
unit is capable of clipping the signal that represents 
the absolute value of the luminance of said piXels in 
said ?ltered video signal; 

a summer circuit coupled to said clipping unit that is 
capable of summing the values of the clipped signals 
that represent the absolute values of the luminance of 
piXels in said ?ltered video signal for piXels that are 
located Within a sliding WindoW, Wherein said sum 
mer circuit is capable of obtaining a plurality of said 
sums of said values of said clipped signals as said 
sliding WindoW is sequentially located in different 
areas of a frame of said video image; and 

a detector coupled to said summer circuit that is 
capable of detecting R sums of said values of said 
clipped signals that are the minimum R values of 
said plurality of sums of said values of said clipped 
signals, Where R is a non-Zero positive integer 
number, to obtain a signal that is indicative of the 
noise in said video signal of said video image; 

an apparatus that is capable of calculating the ratio of 
R minimum sums of said plurality of sums of said 
values from a ?rst signal processing branch of said 
plurality of signal processing branches to the R 
minimum sums of said plurality of sums of said 
values from a second signal processing branch of 
said plurality of processing branches; and 

an apparatus that is capable of comparing said ratio to 
an experimentally determined blocking artifact 
threshold number to determine if a signi?cant num 
ber of blocking artifacts are present in said video 
signal. 

24. A television receiver comprising an apparatus for 
measuring noise in a video signal that is capable of forming 
a video image comprising a plurality of signal-processing 
branches in Which each signal-processing branch that 
receives said video signal comprises: 

a ?lter that is capable of selecting a range of frequency 
components of said video signal to form a ?ltered video 
signal; 

an absolute value unit coupled to said ?lter to receive said 
?ltered video signal Wherein said absolute value unit is 
capable of forming a signal that represents the absolute 
value of the luminance of piXels in said ?ltered video 
signal; 

a clipping unit coupled to said absolute value unit to 
receive said signal that represents the absolute value of 
the luminance of said pixels, Wherein said clipping unit 
is capable of clipping the signal that represents the 
absolute value of the luminance of said piXels in said 
?ltered video signal by deleting any portion of said 
signal that is less than a respective clipping threshold of 
each said clipping unit, Wherein said respective clip 
ping threshold is calculated by integrating a multipli 
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cative product Where one factor of said product is a 
perception threshold that is a function of spatial fre 
quency and the other factor of said product is the spatial 
spectrum response of a respective ?lter of each said 
clipping unit; 

20 
a detector coupled to said summer circuit that is capable 

of detecting R sums of said values of said clipped 
signals that are the minimum R values of said plurality 
of sums of said values of said clipped signals, Where R 
is a non-Zero positive integer number, to obtain a signal 
that is indicative of the noise in said video signal of said a summer circuit coupled to said clipping unit that is _ _ 
video image. capable of summing the values of the clipped signals 

that represent the absolute values of the luminance of _ 25~ A television receiv_er as Claimed in Chin} 24 Commis 
piXels in said ?ltered video signal for piXels that are mg an apparatus Whereln at least one of Sald Perceptlon 
located Within a Sliding Window, wherein Said Summer 10 thresholds that is a function of spatial frequency is calcu 
circuit is capable of obtaining a plurality of said sums lated by? 
of said values of said clipped signals as said sliding 
WindoW is sequentially located in different areas of a 
frame of said video image; and * * * * * 


